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°JiflS]5.7l^ ^ i ) ?J ifl 5] 5.71^ vfl^ofl ^1 # ^«V^- 

°fl -S^ v # *!f^Rr #31; iv) ^-M]-6fl £Lefo] ^^§>j7, # 

^ ^-^*>£^- #71 =H}-oj 4^^. Alz| n}-i=L«- ^Sfl AlZ]-^ cj- 

^1; V) ^^^O) JjLSV^ ^f^Kr cfTfl; vi) ^<£%-°] 

^ u 4^ db?§ 1:H}9J= aW# 7>^>^ #711; ^ vu) -g-el- 

£ 6 
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1020020083607 %^ <£t\: 2003/1/16 

^sflAjEi ifl^ <yiflS)5.7l^; ZL ^ {A printed circuit board with 

embedded capacitors, and a manufacturing process thereof} 

£ la £ leir 44 ^2fl^ 7l#ofl 4^ j^nHg oj 

£ 2a 52 -£ 2b^ 44 ^efl^ 7l#ofl oj-s. £ ia tfl^ t£ le ofl o^tfl o]^ 

51 3a ifl4 £ 3f^ 44 7l#ofl 4=. 7ii 

£ 4a ifl*l £ 4c^ 44 7)<s°)) *t€- TiaflAlEj^ ^H3* 4tt ^51^ -fr^i 

£ 5^ 44 ^efl^ 7l^oil £ 4a ^) 51 4c<^l ^*fl *H2€ ^iflS|S.7l^;^ 

51 6£r ^ 45L^- ^ ^ *!-§"§- 4^ TlsflAlEi 5)1 

5UL*H <§^€ TlsflAlEil- ifl^ 0]ifl5lS.7l^ ^£olcf. 

51 7a ^4 51 7h^ 44 ^1<^H irfs. t^aIe} ufl4^ <?}ifl3l5.7l # 
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1020020083607 #^ <^7}-: 2003/1/16 

^l*}^ <?l^S]S7l ^(Printed Circuit Board; PCB) tfl#<Hl H^l 1 !!^* ^ 

^tMl ^sfl^lE.^ *MiiiJ= (Polymer Capacitor Paste)!- 5.£.*}JL, o]m. b}-^ 
3M*l(B-stage) ^"Efls. aV?iS^l^ aflSS}^ tH^eI vfl^ °iifl3)S7l^ ^ ZL z\)2i 

t^-g-^ <yifl5|S.7l^:(PCB)^ S^^l^r ^«V^ < ?1 7fl^ ^ 7-1 ^(Discrete 
Chip Resistor) S^r U^^l ^ ^ ^ sflAl Ei (Discrete Chip Capacitor)*- ^#*}JI 

91°-^, 215- 3E^r T^l^l ^ vfl^-tr ^^51^71^01 7fl^-5lJl & 

°i ^l^l <2]-^ ^ 7l3flAlE^ ^-O) ^^.g. ^Oj^o} ^ 

<yiflS]^7l^ ^ ^>^2] tflf^ ^ 2\*o\} ^±7.}, *\}^- I-O] , ^5flAlE-]7l- 

7]^- £17H1 J&Tfl&oj ^^o] ^s^E^r 9l ifl 3 5.71 ^ 9] 

^^"^-^ -f-^H 551^, °13-a- "Vfl^-^ ^3flA|El» 
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1020020083607 #^ 2003/1/16 

eJ-Jl oie^ 7l^# ^sfl^lE^ vfl^ o]^^s,7) ^(Embedded Capacitor PCBHsJ- 

21^7)^2] £-Sfl 3H^*1 nfl-g-ofl 7^ a^ofl ^JS.7> &tRr 

3J*fl3., ^*fl TH^HBi ^ol^ES- JE^J-JI, <g ^2}-, ^ ^A^ ^sflAlE^l- 

^*r^ #tMfl (Polymer Thick Film Type) ^sfl^Bi!- ^tr}^ « o v*]o] aitf. 

^ofl ^-fr ^ 211 ol^E (Copper paste)* ^l^H ^ ^2:^1 ^ 

^fl^-^ Ti^AlE^l- ^12:^711 ^Cf. 

t-*flS., ^l^ 1 ^ ^*1 (Ceramic filled photo-dielectric resin)!- ^31 

slS7l^roi| ^(coating)sH 7^ ifl^-^ 7l sfl a) e| ( embedded discrete type 
capacitor)!- ^*Rr ^.as.*!, v)^ a.S.f-eKMotorolaM r 7r ^ 7l#-8r 

514. o) « c V^ o. ^ le) .nj ^-(Ceramic powder H t*1« 7)$:°)} 

SUtr ^°11 ^(copper foil)^- 3^1^ ^ Spj^q-g- ^SM, 

«5L, ^lifl5lS7l^ a^ofl ^^-sl-a ^^flAlEi (Decoupling 

capacitor)* ^ <?}3]5lS7l^ tfl^ofl 7^1^ ^-fr ^ ^S. 
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1020020083607 #^ 2003/1/16 

21 -fr #<$^ ^3flAlEi# ^*Hr «^o.SAi, v}^ ^m(Sanmina)^l-7> 

S. <>1^a1 -^#* ^-°g*H €^ T^l^CPower distributed 

decoupling capacitor)^ n^^r-jl ^X^. 

"o Vl ?H *H?r SZ^l^, ^fl^ THsflAlEl vfl^tg «yiflS]5.7l^- =L7fl ^5]^ 9X 

^, A o v -§-2Hl ^ 7l#^ o}2\ 7 m ^*\] ^^goicf. 

<17> ojsr}, JE^* |-£5}oc) ^Eflo} 7l ^ofl af^. TisflAjEi ^*V^ <y 3]3}5.7l 

<18> 1^ % g*4| ^2fl 7l#oH cfl^fl £ la tfl^q £ lei- %^<5H ^^W. 

<19> £ la 5L le^ ^2fl^ 7)^°\] 14s ^a^^ o] 

<20> #7lliiLAi ; FR-4S. ol^o]^^ pcb ifl#(42)£] ^#(dry film)* 

(44a, 44b) ^ ^(43a, 43b)^- n ^(Clearance)* ^A^j sjc^ 

£ la 
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<2i> *fl2 ^s,X\, s$7}<% &o) €^-§- *^-(43a, 43b)«fl ^ -fr^ltf 

^ ^-% v * f-rr?r #^15. ol^-^^l ^3flA]Ei 5Hol^E(45a, 45b )# ^EL& 

91 31 (Screen Printing) 7l#^r °l-g-3rH o]^- ^ ^s^l^CE 

lb <^7H iaS ^lifl^ i^^K squeeze) 5. ^3. ^ nfl^* ^^(stenci 1) 

i£L€^- -f-^Al^^ 71* S.^ ^Hl ^a>*>^ ^cf. 

<22> ojnfl ^- 7 ] TisflAlE.-! tffl o] ae ( 45a) 45b )i=, ^- 7 | <£ ( + ) o} ;grxg_ -§-«V( 44a) 44b ) 

^-(-)21 ^^-g- ^«H43a, 43b) ^ #^?r*l £i^>7fl ^cf. 

<23> thg-ofl, ^13 ^r(Silver) ^ ^(Copper )^ ^ ^o)^e 

(Conductive Paste)!- ^a.^ <yifl ol-g-^H ^^-( 46a> 46b)^: 

<24> ^ 4 ^-^lSAi, AV 7 1 PCB^] vfl^( 4 l)ofl ^^tb *)U #31 iflxl *H3 #711^1 ^1^^ 

TisflAlEi^g- ^<3*)l(47a, 47b) AHofl ^<y Am ^ ^^( Lam ination)*rCl-(i i d ^S). 

4 8a ^ 48b^ #7) ^<3*11(47a, 47b) 4H1 -g-^ol cj-. 

<25> cf^-on, ^5 ^TfliiLAl, ^-71 ^^5} ^Jg-ofl j£#*(Through Hole; TH) ^ ^H*] 

l-aJ-SlJE. wl^>#(Laser Blinded Via Hole; LBVH)(49a, 49b)# °l-g-eH 7}&2) l^ofl 
9X^ Tl^flAiEii- 71* fil^-ofl ^5\o] oi^ ^s)^ ^(icchip; 52a, 2b)3 <y=(+)^ 
#*K51a, 51b)5f -S-(-)^! #7>(50a, 50b)# qi#^ Ti^l^l «^ s>7ll tr 

4(£ le % v 2). 
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<26> ZLSU-11, ^2fl 7l# «^ # #*fi 71^^ ^ H}*f| ^ <^( + )^ 

€^-(46a, 46b) -*f-?H*| ^^fl^El ^lil(45a, 45b)^ *fl^ (Crack) ^ 

<27> 51 2a ^ 51 2b^r ^ £ la ifl*l £ le^fl sfl 9l^s\3.7}&2) 

<28> E ib!- #3^r^, ^71 *fl2 ^r^Hl^ -%-(-)£) ^-g- ^«H43a, 43b) ^HMl 

AjEi ^01^(453, 45b )# ojdfl ^ TdS*}^ , £ 2a«f *)1^(CH ^^Ml ^cf. 

^■71 ^ (Crack) ^ ^(")^ tfl^Sl 

PCB ^-f l/2oz(18*an) loz(36^)# A}-g-T5Hf c-fl , ojifls]^ 

^3flAlE^ ^l7 r 10/zm ^£ol7l nflg-ofl ,g-(-)°] ^-g- ^ -^-§-0^ ^o) ^ 

ol^Tl] <# (+) o} ^.g. ^wV( 44a) 44b )ofl ol^^^ ^ afloj^E 

(45a, 45b)!- 3^ £-(-)£] ^4 + ^ ^^aI^I 

<29> se^V, ^#*V ^efl 7l# ^ ^ 7l^2i - ^ o. £ ^ 

2# Al-oHl ^ojTlel lr^# ^B^cHr ^olcf. 

<30> £ la ifl*l £ l e 2f ^ tfl#$ 7lsflAlEK45a ) 45b)!- ^14 # 

7\M*)2)- *i<2#(47a, 47b)* °l-g-*r°3 ^-g- ^f^r^, #7) Ti^E^ ^€ 

^ Y-S-(A ^-g-)^ 2^ ^ 3# ^ ^(B ^g-)£) ^^7]s] xf o] 7 f £ 2bS+ 

7 ^°1 ^Tfl ^^^cf. « l-^H, 80#m Af-g-^ A^-^-^l l#*r tfl^ 

TlsflAlEisi ^ 3€3^r(46a, 46b) ^ ^<£7ie]ir 20-30^^1^ wl*fl, B ^--^ 
2%- FR-4 ^(42), HL^r 2# ^ ^$2±9] ^7]^^ 60 ~ 70^1 ^51^ ^Tfl 
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£cf. o}2\- Qo) 2 wfl °]<#Si\ ^7]^$] ^}7} ol-frfe A oM ^sflAlE^ JJflol^ 

J=(45a, 45b) 7]- 10- 15^ni ^Jl 5UJL, *l4I*R-(46a, 46b)<£] ^ *H°)£.E.7\ i 0 ~ 

15^1 ^^11- #JL &7l nfl§.o]cf. oj^Tfl l^jlf 2# ^T^Sl #*}^ ^ 1 

#4 2#^ 3^ ^^oi^C impedance) ^-^^ ^o]o] ^cf. 

5|lol^E(45 a) 45b ) ; ^. 3llol^E(4 6a> 46b)^l M ^ ^2:^1 ^sfl oj^-^^. 

^, £ lb^ 7^1^ *lH^S(45a, 45b)!- 10~15rf 

*V 150°C °HMH 30-90^- ^ 7d^} ~7}JL, t^-A] ^ no]^B.U6a, 46b)# 

^ £2:*Hr 7]*]7\] s)^, ^I^R ^ oil fAS TdS X|oj) 

^(Void)ol «l«i«rl ^^1 o]e^ tj^ «y :(+) o 1 ^«K44a, 

44b H -g- ^ol^E( 46a> 46b )# <#7] 7i5flAlE| ^ol ;i E(45 aj 45b ) <%6)) o]^ 

#eflsl ^ 7l^oll cfl^sfl £ 3a £ 3c# -M^fl-cf . 

5. 3a tfl^l £ 3f^ #sfl^l 71^^ 4^ ^*]» S^SM 7flt 

^^ A 1 E 11- ^liflil^7]^^ M-Bfifl^ , /flej-nl ^ 

T*l(Ceramic filled photo-dielectric resin)# ^iflsl^l^Ml ^tg^-a} 7^ \j\ 
El» ^*M1 Sl^cfl, S.£l-&fAH ^-^7> US6 ,349,456^1- 

715. tFcf. 
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<35> &7)]£-*\, S.nW(12)o] <&^^7}&a0)«\] M)^ ^ 

-n-^ -fr^^l =r*l(14)l- 3^*1 ^, ±% ^ <i £^l7l7fl 3a &2i) . 

<36> ^12 #7flsL^, aj. 7 )<4 ^oj o.^^ ^(14) ^ofl ^al-dg)^. 

^Ml £4C£ 3b ^7lAi, 18^ ^ 3l*l^J= (copper etching 

resist)^ A>-§-5]7l ^*fl -S-^(16) tf-M ^|(TinH 3 ^#(sacr i f icial 

layer)^- *-fB]-W. 

<37> ^13 #3]^, =efo] ^.g. A o v 7l ^ ^.ol ^^^ds) ^ofl ^f^n, 

^ *H s1^^(18)3r *^"(16) ^* ^^*H ^^^-(20)* ^^*>7fl €i=f 

(£. 3c %3i). 

<38> X|4 ^1^, ^71 ^^(20) 0>Efl^ o.^^ ^]( 14 )S. i^-Al^l ^ofl 

#7) ^X](22)# °H ^ ^3 #^-(20)£: 

■fr^^l ^1(14)^ efl^l^M (photomask)^ ol-g-^tfCE. 3d %^). 

<39> *J| 5 ^lSAi, A o V 7 ) o.^^ ^(22) 0>5fl^^ ^«V( 12 )-i- Al^H 

*H?-Sl^K24)-g- ^W(51 3e 

<40> *l)6 #31^1, o] i,] 5) 5.7)^0} ifl^(10)oflAi ^"71 ta-7]] vfl*l *)j5 #7fl 

?r*l 7]5ll^Bi#(32)# ^^^1(26) ^ r °Hl ^-^Al^l *ofl ^*( 30 )o. aj^Tfl 

€4C5E. 3f ^-S). 

<41> ol^ofl ^1-71 sq. ^-o] 3^51 ^^ofl £-i-*(TH) ^ 5l)ol7i ^^JE. u]o]-^( LB vH)-i- 
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<?1^2lS7l^ ^12:^1-711 £t}. 

^^1, ^2fl 7l^ ^ ^ ^ «1*1] 71^^ ^ ^ n^o) 

^r^Hr 

^^^>7l ^sfl^i^ #7l ^^^-(20)4 *Hf^(24) s] 31- f^ltl 

olS *fl2 «<H^ Wl-g-O] ^O^l^ ^j7 ; ^1(14)^- ^«V^ol *}JjL 

^^-(12) ^iHt!- 3 <*W*W ^71S>^ aflat 

^tt, ^efl 7l^ ^ # if- 7l^ -g^^ Aj-7l *pf*i^- 

(24) 7_>S] ^sJ-o] + ^oiq-. 

- ■ -§-^-(16)^8: slS. <g>8*M ^^^"(20)* ^rlrJl, ^»V(i 6 )ol -ii 

^ 0>Bfl<Hl #7fl £l,TT -fi-*l*fl ^1(14)1- ^O.S «]-§-A)^ ^Z^-ofl^- A}-g-s} 

^ %1SLS- al-g-^ -6-^^l ^1(14)» ^ 71 13- nfl , ^T^^r ^o) ^ ^ 

-fofl *Hf *^(12) Aj-«. ^ofl t^zV^ ^-^1 ^1(14)7} ^o> ol^ - olcf. ZL oj 
■n-^ ^1 -fr^l ^1(14)7> 1 ^Sj-Clior, 60£-#) 5M Hlofl h>-§-s>^ 

^"^^ #^ (photosensitive agent ^^Ml ^Hr^lr ^sfji ^>«. -sLav 

(12)^ofl ^^ltl- -R-^^l 4^1(14)^ n)Aiz]-^ 7%°- 7 \ l^*>7fl £H, ^ <5>Jf Jg-HV 
(12)°1 DlAiz|£]c^ £p^^(24) ?1 a) ^ SZ^Hr €-*fl^°l 91*1. 

40-12 



1020020083607 2003/1/16 
<46> tf-g-o.s., ^Efl^ ^ ^^jj 7)^^ tfl^fl £ 4a vfl*] j£ 4c -i- ^tg^cf. 

<47> £ 4a £ 4c^ zj-z* ^afl^ 7l^ofl tcj-s. ^4*1^ s-^-§- ^ *t£^ 

*>7fl sq^cfl, Alom-AHl US5 , 079, 069SUS5, 261, 15351 ^ US5,800,575 

<48> #7j|JL^, ^«v^( 62 )jif ^«v*( 63 ) a]-o] ofl Ji-f^^ 

(Copper Coated Laminate; 61)°fl -^eM ^J*^, ^ 7^ #7l 

^#(62, 63)# ?AA ^^H, tWe-]^ ^ ^WCE 4a 

%^). 

<49> *fl 2 ^^S^i, ^>7l <yiflS|S.7l^ ifl^(61)ofl X)l ^Till- ^l^fV ^<g^ 

(64a, 64b) A}oH ^-^tr 3^}^, o) ^- 7 ] o]dfl;§j^7l^ vflf^j ^wv 

(65a, 65b)^r ^^a1^1c}( £ 4b . 
<so> ^13 , ^v 7 ]^. ^-o] ^) = oj) £-^l-(PTH) ^ efl wl^»># 

(LBVH)ilr Oj-g-^ <yifl5)S7l^-^ ifl#ofl ol^ 714*1 3 I" ^-7) <?l5fl5lS.7l^: ^Jfofl 

$1tt ^(68a, 68b)Sl #€#7} ^ ^^l^V^ <^7jAl^ ^ -g.A>tg 

^7i#^ Ti^AjEi ^^-g; 5>7fl tr^CE 4c ^7H, Sl^JfJr 67a ^ 67b^r 3" 

^ ^ ^f°l^ ufEHH, Aj-7] ^^oiq- aioj-^oi o] 

^4 ^#£1^1 ^5L£) o)^ 7|^1; Z>7ll 
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<5i> neic-il, f^efl 7l# » 0 >^ # ^ «i*f] 7l#^ ^ <£*f| £-*fl^£r ifl#«8 7^2fl 

<52> • ^ £ 4a ofl 10-50/zm g^r ^^91 ^-f , 7>7))^ ^ 

^ 9l ^l^^-JLS A>-g-H]^ s.wv Aj-o]^] ^ 50/an^l^ FR-4 -R-^^S. ^ 

^(0.5-lnF/in 2 )^ ^^1^ A>-g-^ji ^^#^-g- 7flf ^ 

^3flAlBKi00nF/in 2 )2f «liH3lH ^7} ^o\) 7}^ ^ofl ^ 

<53> ^Hfl 71^ ^ ^ M] ^ 7l#^ - ^ g-;^ ^ ^izflAlEi 

<54> ^, ^ ^-g-e^-g- FR-4 -R-^lS. ^*}7) ^*)H^r ^ + tfl^tg ^ 

<55> JEtK ^Hfl 7)^ ^ ^ 4 7l^°] ^1 «i^fl Jl-g-^ 7^ 

^7) ^sfl ^]7> ^ -^7.>7fll- A}-g-^- o. ^<y^-g- A^H Jg-yV 
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3*1, £ 5oll 51 A] S} U><4 Z>Oj ( ^Hfl 7l^ofl ^SflAlBi^ B-A^ ^t£C) O.^ 

^* ^*}<*l ^^l^l* ifl^ Ol4fl^lS7l^lA^ 8~10^ JI o.^^- ~ 

(91) 18-35/an^ ^#^-(92) ^ ^^1^^(93)^ ^(G) ^ a.®l(FH 

<57> <^HV^O.S ^5fl^l€^^ ^sflAlE-]^ ^^JZf Jf.*fldfl ojsfl Z^-Z]- ^ 

<58> ^ 

C — e e 0 ( — ) 
1] ^ 

<59> _ 

°l7}*], r £: -B-^^l^ -a-^i^(dielectric constant), e °£r 8.855>10- 8 ^ # 

T^^M -H-^^l^ -fr^HH^} fe^> *>^, -R-^^l ^171- 

^71]^ ^Efl(Bimodal)^ 4^ -8-^ ^M|7> I0 m <£ 5-7 

nF/cuf* ^-g: ^ 

<60> ofl^. 3M^H1 Til ^ US6, 274,224^ ^-f , ^-^^j- 

A >-§-3^ A >°H1 BaTi0 3 <g^3H! #^ejoi ofl^Aj ^ #sH*l 

^-(Polyimide)3. ^thtt tH3ir (Composite) ^tfl^l 8~10/^m ~v\)3, °]-f-<^ 

(Thin Film Type)^: *M*-S|-fe cfl , o] ™fl #3 ^sflA]^^ ^(lOnF/in 2 )^ ^tfl^o. 
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31 ^ PCB -g-^tt ^ n^l* ticf ^ ^n}^ <^<^^ ^l^ojl 

-§-§-«: ^ Satt ^^W^i ifl^ * ZL 7]} 2: «^-g- ^1^71 ?M 

7l 

71^ ^2: i ) <?]4fls]S7l^ vfl^ofl ^«Kg- S^ul, #7) ^1 # 

*^ V * *1^*Rr #31; ii) ^7] JL-B-^^S] ^*fl -7l3flAlEi sfl oj 

^^*V ¥^15- JEi^JL, 3 3^71^ ^"Tjl; iii) ^71 TlsflAlE-l #JjL 

<H1 -^^Mr 3#^Rr ^7^}; iv) ^"71 #3J# ^«H1 ^ej-o] ^Bj-g- 

#*fl ^*Rt ^1; v) #7] ^-o|^ol ^«V* o. ^ 

Vi) <$7] ^^#o] «-2VsJ S-HV^o^ ^ «.o}ofl l-E>o]c y)o>^( Blind 
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via-hole; BVH) ^ £-f-* (Through hole; TH)^g- 7}**rfe #3]; ^ vii) ^7) ^o\B. 

<65> a^H, 74^0] ^«v^ -x] =3^3 -S-MV#(Resin Coated Copper: 

RCC)°1 a}^^, ^- 7l -^^(RCC)-g: «J^-<3 (Build-up) °1 

<66> ^7lA^ Aj- 7 ] ^^1# =-«K^ #7] ^SflAlEi 2)Hi£<^ ^o] 7 ] <^fl # 

7l ^ S^ofl l~2/im 2:£7> ^^5]^ *Vc|-. 

<67> g:^ a o v 7] $^*r^ ^xr e ^z^( S oft etching), 1-2} ^(black 

oxide), W-5r^r -^VSK brown oxide), MECCAcid chemical base), % (ceramic 

buff), Z-^a.fr| « 0 i (Z-scrubbing) ^^r* r ^ ZLf- o.S.^f E-) ^d@?El^ ^ ^-^5. 

<68> Str, -#7) 71 sfl a] silol^E^ o.£^+ 7 y 1 ,000-10,000^ Jl-n-^i^:^: 

BaTi0 3 ^lBfBi <g ^grpg oflSLAl ^) t£^. ^eM*!^ ^# 

w>^^M, A oM TlsflAlEi aflol^E^ A o > 7 | BaTi0 3 37l# -^-7fl^ 

^Efl(Bimodal)^ ^^j-Jl, n. £17]^ 0.9//m ^-^^r 60nm 

3:1-5:12] ti^si 4}<>H ^1^1 -g-^A^ 80-90 -fr^cHr 

1- £fe ^]ef^ ^Eflo] y^^i^c)-. 

tl3K Screen printing) SE^ 1- ^^(Roll coating) *&*U<U *r Sl^f. 
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<?o> t£*v ( ^-71 ^sflA)Ei 5)1o1^e^ Sim i4M 25(M ^^3. ^£.£\±r w>^*H, 

#7] ^sflAjEi sIM^e^- ^.^-(Oven) £2:7HH 10^- 90~110°C°1H ^^M^ 

<7i> # 7 ) wl-iEflo]^|(B-stage)^ ^sfl^lBl 5)lol^E7> 30 vfl^l 1*1 

# 150~180°C^ 35Kg/cm 2 ^i^l 7 r *H ^Jo] w]-^- 

<72> HL*V, # 7 1 ^^t- -g^S} olifl 5.71^1 Aj*j-g Z| «-^S-o^ ^2}- ^oj-o) 

a-is. ^4- , A oM ^^Mr zj-z^ €(Ceil)s. A -§-3- ^'IS- tfl 

<73> SE*>, #71 #5}-oii= w]o>^ eflo]^ = ^ (Laser drill)* °l-g-*H ^#5qji, # 
71 S.^-ir^r 7}?)}^ S-H (Mechanical drill)* <^l-§-^>^ *£s§Q ^ $Xjl, S*V, #7l # 
B]-ol= olo>^. g JE^-fr^ ^ Jf^Sfl ^Sl^Electroless plating)^ Slifl3l5.7}:& 
tfSJsM 5U^r -§-^4 ^*)%- -g-^H] "S^slfe 53 # a^io 5 ^rf 

<74> S*K #71 ^aV^. AJ-7] 01^2)^71^1 ^#=1^ ^^2]S. 

^(IC Chip)£l 3€ sflJE. ^ 3*1 uflcofl z]-zj- o^zs}^ cj^l# ^ 7 >S ^ 

S£*K #71 7l3flAlE-l 5flol^E 7 }. IgsgQ ^- 7l ^-g, Cl^l-^ ^sflAl 

Bi (Decoupling capacitor) °3lhg; s}^ ?}-g- ^ 0.3. *}-cf . 

<75> #71 -=-3}* ^#*>7l Cf^- ^^-O.S>H, -& ^<H1 nf€- 7l3flAlEi7> vfl 

#€ °j4fl5lS7l^, a ) ^ 3*#°1 °Jifl2|5.7l^-Sl vflfs b) 
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.#7] #-?- £ ^oll ^#s)<H ^*1# c) #71 3*1^ ^-«v 

°fl SL^^M i-^^-i:^ ^3flX|Ei 2llol^E; d ) ^-7) ^ 

3*3 #^1 3 #011 =5}ol ^ Sfl 

^°1 3*3^, #71 ELS\o) SgS. 3fl^ol A1Z| P>^3» f-«fl #71 ^g- 

«Vo] z|z}- — ; e) #7] *dQ% #^1 3#3xr *i<2f^l 

f) #71 ££fK>] ^ JjUfl6|j 7>^Sl^ 1-2}^^ ^ H-f-*; 

^ g) #71 <?! 41 3 5.71 #2} <£%a>}7] $)$\ #71 ^SlE. ^ ^^o] £ 

^#€^. 

nJ-51-Ai, ^o. o.^^ # ^ BaTi0 3 ^1^ <g ^Sl-# 

^o] oll^l H^r #£lol nlc(p olyimide) ^ ^U-*]- ^BflS. ^-#^ ^&)^1 

(Sludge)l- <?lillSlS.7l# ifl^-^1 -^wvofl oiifl^ji, ol-i- wl-i^ol^l 

(B-stage) #Bfl3- ^SAl^l 3r , cfs. ^ofl :g,wK§- ^^^-o.^ > ^o. ^sfl 

^l€i# ^ul ^1S ^£ #^}^ Stl" ^I5l#°l 3^ Vfl#^ Cl7l#^ AlEl 

(Embedded decoupling capacitor)-!- 5fe ^iflSlS^l ^ 



<77> ol§V ( ^-"s} ^^1 ^AHH Of^- THsflAlEi lfl#^ O] £fl Jrj 

57l# ^ ZL ^1S ^ofl cfl^H 
<78> £ 6^ l^ofl ofS. TisflAHti^-i- #5m- ^ -B-^^* ^ TlsflAlEi 3fl 

°liMf ^^Ie)!; tfl^-^V ^41215.71^-21 ^£014. 
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< 79 > 5L 6^r , £ 91^ 3 3.7] ^(Printed Circuit Board; PCB) ^f^l 

£ ?1*IH€:£» jlO-^^-o^ ^sflAjEi s)H^(Polymer Capacitor 

Paste)(103a, 103b )# , o]§ ti]-^Eflol^ (B-stage) #Bfl5. aV^SAl^ *fl^s| 

< 80 > ^ m. ^o. o.^^. BaTi0 3 <! ^sH3 #ef^^^l. 

#&|c>lnl^(Polyimide)^ ^# ^EflS ^€ ^*l(Sludge)« 

<81> tf-g-ofl til-^Efloj^KB-stage) #315. ^r^A] ^ t}=. ^ofl tt^ ^ 

^l*-ir ^^^S.^, ^ofl ^s. u^l^ 7\A^] 

(Embedded decoupling capaci tor )•& ^Jtf. 

<82> o^H, ^-7] t^a^ 5)1 ^ e ( i 0 3a , 103b)^ :n-fr#-§:(Dk : 1 , 000- 10 , 000)^ £ 

^ BaTi0 3 ^^-a- <i oflS-A) ^x] SE^ #e)o1d1^ ^^-tr ^# ^tfl 

^J=(103a, 103b)^r BaTi0 3 37|f ^ Hfl(Unimodal )3- ^M3*Hr 7jjic| fe 

^Efl(Bimodal)S ^ ^7l^ 0.9pm aj^sl 60nm =$-±_ £ 

= -S- 3:l~5:l^ tij-§-^. ^^a] ^ofl ^j7= ^ tflef 80-903} -fr 

^ ^lef^ tr^l- ^Bflojcf. 

<83> o}*}, s. 7a £ 7g# tftgsi ^Al^ofl 4= 7iltl]A)El xfl^-^ o] 
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^i, *lll #31^*1, ^(102a, 102b)°l *§^Q ^e)SeflZL(101)S. is 
<HfKl03a) ^ ^12 (103b) 44 ^(104a, 104b)-§- ^f^r^, 2:51 

*13 ^, ^ #7lHH £i€ tI^He^ s|loliE(io5a, 105b)^ ^(104a, 
104b)^^ feo]7l 3l*fl ^«Kl04a, 104b) X^*f| 2.£# *8^th=r. °j7l*|, 

^•71 Sel^eflzL(lOl), ^(102a, 102b), *f|l S^^(103a), ^2 s^^(103b) ^ 
(104a, 104b) °1 3#3<H ^-^^l- igh^ 4^ <y^slS.7]^^ ^ofl fjfl^trt}. 

#71 ss!- ^#*Kr «J°?H^ 3.711 ^4 #sl^<y yj-^ o_5. M-^ ^ 

cf. 2}-^-*} «^ o. sfe . ^iTE ^4(soft etching), ^ ^sR black oxide) J±eJ- 
-trsKbrown oxide), MEC(Acid chemical base) ^s] -f^l ojo.^, #5l^ t^ 0 !!^ ^1 
4^1 ^(ceramic buff), Z-^3.ei ^ (Z-scrubbing) -f-°l ojcf. o]^. ol^> 

^ #7l ^«Hl04a, 104bHl 1-2/^m ^Sl^l 2iS.^ ^^^(^ 7 a ^). ^71*1, # 
7l *fll sol^(103a) ^ *fl2 sol 103b) ^ 44 FR-47} A>^-^cf. # 7 1 
(104a, 104b )^ ^^1^ iEfe Af-g-^ ^s. , ^^HHi^^ Aj- 

7l ^^s. tt4. 

^12 ^tUS.^, Aj- 7 j<q. ^-o] ^ei*}. ^.«V(i04a, 104b)°fl ^^Ei sfloliE 

(105a, 105b )!- ^3.^} ^ (Screen printing) ^ S^(Roll coating) «o v ^-°-S 
*r 5Litr4(51 7b %!-2i). #71 515. ^«f(106a, 106b)^^l 

SH3€ -H^H tl^fl = *fl» 8~25^r4 H^wM) SL^Ml £H, °1^ 
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^ .2-^- (Oven) &^7)*\)*] 10£ ^-9} 90~110°CS «V^^a)^ £oj s)H^H 

(105a, 105b)» B-stage^ JL^-^-S. ^^cf. 
<88> *]]3 #31 3.^1, ^MV( 10 6a, 106b)* %<%1Qr ^ &&&& <#7] v}-^ 

Efloj^l 5iloliE(io5 a> 105b) *«Kl06a. 106b)* 3#«H ifl 

# ^^H^** *8^^rC£ 7c 
<89> <^7H, til-^Eflol^(B-stage) ^4^1^ b|H^e^ 30 £- ia^ >§ 

£ aj^tb ^ 150~180°C, n^JL ±.^2) <y-s3 , efl« s.^, 35Kg/cm 2 * 7|- 

<90> XI 4 #31^, ^>7l >fl 3 #711^1 Vfl# ^3fl^l^#^ 

(106a, 106b)«fl ^#(Dry film)* ^#*>J1, o]» ^ ^^Jl, o}*. ># 7 ] 

ii#* ^ efl^l^Eil- A}-§-s}a} ^z^o.^ Aj. 7] ^oj^ ^«V(l06a, 106b)* 

^ #Afl( D )ofl «^.*vnf(£ 7d ^). 4>7l ^«Kl06a, 106b)* £-^Kr 

^ ^ ^ O « vo l q-sjZS A ^ ^^15- ^(106a, 

106b)* z}-zJ-3 -flCCelDS. M-¥<>H tfl*^ ^ oiJE^- *>7l 3tr ^JlS, Jit]. 

Si ii^^r £ 8* ^srH 7l#^cf. 
oi> *fl5 >^7l *}^# ^-«V(l06 a) 106b)* *g^f}- ^SflAlE^ Aj-JjLofl 

(Build-up) ^* ^7] (Laser dri liable resin)^. 

^1 -^^ v #(Resin coated copper foil; RCC)(107a, 107b)* ^^tl^-C-E 7e 4r35:). 

<92> X]6 #315.^, ^-71 Sf ^ RCC ^f#(107a, 107b) ^ o]3>. # 7 j RCC HVnj- 

(107a, 107b)ofl efloj^ Uvaser drill)* *£r^^ «1 ^>*(Blind via-hole; 
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BVHX108)* ^^*>al, SEth (Mechanical drill)^- °l-g-*H S.-f-* (Through 

hole; TH)(109)* $^*H, ^M^r BVH(108) ^ TH(109)«fl -^*l*fl 

(Electroless plating) (110)^8: *M A ^SMl , 

Sd^r Ti^A^f^ ^a> (106ai io6b)54 ^^-(1043, 104b)3f AA 

7f #2:). ^, ^-71 BVH(108)^r ^(106a, 106b)^r ^^^l^lJl, 

TH(109)^ ^(104a, 104b)2)- z}-z)- <3 a] ^ tf . 

Al #313.^, %7\ RCC W(107a, 107b)^- ±% ^ ^^M, ^ 
S)S3fl^(lll a> lllb)^- *8^tb ^1, ^(IC Chip; 112a, 112b) 3 sfli= 

g 3*1 ^-71 ^sflAlE^^ ^w> (106a> io6b)3f ^^1^ -^«>(104a, 104b) 

4 AA £4(51 7g %^). olnfl, vfl^ofl 5^ ifl 

^ ^3rflA)E^(103, 103b)^r #7] ^3^3. ^(112a, 112b) -8: ^tb 
^sJW El (Decoupling capacitor) ^l!-§- «r7fl ^4. 

£ 8£r -& ^lcflfij| 4f Tl^^Ei ifl^ A ^A 

##tr «r^r ^-o] t 3<2]^ofl «fl^>^ RCC *q-^(l07a, 107b) £ 8^1 w}2r 
4^ ^ ofll- 1-^, 1.8V <3^(114a), 2.5V «8^(114b), 3.3V 

(114c) ^ 4.7V <8^(114d)°.3. «-««H ^>-g-^ ^ Sa^f. <>1^ ^.«v (104a> 
104b) ^fA£ ^f-g-€ ^£ SiJl, 44 #7] £^ ^^#^1 tfl-§-*H £^ ^£ 

4^*1, £ ^ -fr^iK 1 * A^ BaTi0 3 ^lef^ 1 «^ 

^c] ofl^A] se^ #e}°l D l^-(Polyimide)2}- j£^-*V th^# ^efl^. ^e^] 
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(Sludge)* <&^$\£.7\& 7*7]% JEE^ ^% d\± *V^ofl 

PCB ^HH ^oj^- ^fl-fr S?-J±^h2.3.*| iH} ^ ^2K- <3<^ o. 

<ioo> 5Etb, ^°fl 4^3, #^>>°H ^ ^ 3^ol 
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11 

el^Rr #31; 

5.2.f>\JL, oil- ^51- a] 71^ #^1; 

iii) ^J-71 33*3 Tl^AlE^ ^o\] ^«K|- *\^is}i=r #31; 

iv ) ^7) ^«H1 IE.2H ^f. 3fl^^ Aj- 7 ] ^yKg. ^-Z^- 

V) #7l ^<£%.o] «-2V^ ^-tiV*-t- ^#S>^ #31; 

vi ) -&71 ^^#ol «.av^ -g-tn-^o] ^ ^ofl l-£]-o]c Hlo>^(Blind 
via-hole; BVH) ^ (Through hole; TH)* 7^*]-^ ^1 ; ^ 

vii) #71 IrBKlJEL yl^l-1- * 3E#*M ^#-§- ^^Kr #31 

2] 

^71 ^^^ol a-sv^ -§-^#£- ^*1 3.^^ ^fKResin Coated Copper: RCC)9l 
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[^t 1 * 3] 

^-71 ^1 ^-«>#(RCC)^r H = -<3 (Build-up) ol-g-sH 3^3^ 3 

[3^8- 4] 

*flr^HI 5U<H>H, 

% ^ l~2w ^5L2] 2JE7> ^^tt ^ ^<LS. T^^Ei ifl^ o] 

iflS|S7l^ 2fl2 nJ-Sl. 
[^T 1 * 5] 

^-71 2.£«- ^*Rr U-^^r ill ^zKsoft etching), « ^(black 
oxide), JieHc- -ttSKbrown oxide), MEC(Acid chemical base), ^(ceramic 
buff), y J (Z-scrubbing) Ifs}^ ZLf- ^j^s]^ 3} o. 

6] 

A oM 7) 3i)| a| E-) sJM^e^ 1,000-10,000^1 jl-fr3i#-g: #5= BaTi0 3 4 

— ^- ^ 7^^ 313 3.71^ *fl2 « 0 >^. 
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7] 

^"71 ^sflAlEi ^ol^E^ ^- 7 i BaTi03 37] # ^ 7 fl^ ^HflCBimodaDS. ^ 

^*}:n., zl £L7l^ 0.9/^1 ^ ^ ^ ^jzf 60nm S-^-i- 3:1-5:1^ ^fn) ul-i; 

3. ^ofl ^.j7^ &*VX\^ 80-90 ^5L^ o.^^-^ ^ 

8] 

^iii^i 5a°H, 

(Screen printing) # SfKRoll coating) ^ ^ ^ ^^^B] vfl 

9] 

10] 

^>7l 7}3flAlEi BjM^e^. ^.^-(Oven) &3i7W*\ 10-g- ^-<£ 90~110'C o fl A i <%<#o] 
^"71 T^sflAlEi ^oI^es- til-^tflol^KB-stage)^ JLAj-o.^ av^^Al 7)^ ^-g- 
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11] 

*11 10*^1 SU^H, 

150- 180 ^S.9\- 35Kg/cm 2 ^JE^ <y-e^ 7 ^j.^ ^ 2 s|^ ^-g. <s> 

12] 

^-f , ^"71 -§-«Kg- Z)-Z|o] ^(Cell)S. l4¥^^ *J- ^ &<&^3- tfl-g-^ 

53 # zfe 7-| 3^] A| E-| ifl^ <y^3]S.7l^^ wj-^ . 

13] 

^li^i sa<>w, 

^oM eflol ^ c^( Laser drill)^ °l-g-*H ^-71 £ 

-f-fr£r 7l7j]^ ^(Mechanical drill)^- ^^^^ 7 A * ^8-2-5. ^sfl a] 

14] 

^ll*oHl 

Aj- 7 | ^o]jei alof^- ^ z]-z| if-*^ ^^(Electroless plating)^ 

<y^5]S.7}^- ^^Ejo^ ol^ *}<^ ^^]* ^HVo]] z|Z]- <g^S]^ 
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15] 

^aZj- ^Mj-fr ^-71 o]ifl 2)3.71^-0)1 ^#5)i=. ^j^SlS ^(IC 

Chip) 9] £s£ JlfljEL ^ ^ jxflcoH zl-Z}- <a^*m #31* ^7>S. SE^Rr ^sflA)E-l vfl 
^dfl5lS.7l^;^ ^ yj-^ 

16] 

^(Decoupling capacitor) ^ibg- *>fe S>^- t|3)He-1 tfl^ <yifls]37l 

^ 

17] 

a) ^ ^^Mls. ^f* ^1^5)5.71^:21 ifl^; 

b) ^"71 vfl^Sl ^ *|.JjL6|) tg^jq^ S£ ^el£l^ ^«V; 

c) #7l -g-«H| oj^tr ^}S. Si^M Jl-B-^^-^1 #^tJ| t^s}) 

^lEl 3flol^E ; 

d) ^"71 ^5}-^ TlsflAlEi ^-JjLofl 3^5^ ^.g* ^Hl-_^ 7 )x^ ^<£^ ^-ofl 
-^l ^» ^fl^l ^#Sli, ^fil-ol SgM. 3flEHo] A1Z1- P>^1- Jg-*fl Aj^Sjo) 

^"71 *1^# ^M>o] Z}-Zj- — ; 

e) #7] -i^VSl AV^ofl ^^#ol 
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# if-*H T*-# 3 ^ Ti^^El tfl#*g ^l^HflS.7l*. 
[^T 1 * 18] 

#71 ^<3fH -f-^ ^^-#^r ^1 3^ ^^(Resin Coated Copper: RCO^l 
[^T 1 * 19] 

^17%H1 sa<H^, 

#71 ^7]% ^«]--8r #7l 7l3flAlE^ 31 o] ^ E <2|- o} ^ ^.^7] gfl j^oj] 1~ 

2lM %S.4\ 2£7} ^#£1^ 33 -I- ^ *>fe tH^aIb! ifl^tg o]ifl5]S7l^-. 

[^"T 1 * 20] 

#7l Ti^AlEi allol^E^ o.^^ 7 y 1,000-10,000*1 -H-fr^-i- ^ BaTi0 3 M] 

^ ^Kg- <g 3^ oll^Al ^1 #£]ol Dl^S} S^-^V ^# ^Eflol 
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[^t 1 * 21] 

*1117%M] 5a<H^i , 

#7l TlsflAlEi ^lolil^ ^. 7 i BaTi03 3.7]% ^ Efl (Bi modal )S. =?■ 

^}JL, ZL 3.7}^ 0.9 urn ^-^4 60nm *j^S] 3:1-5:15} ^ 

S ^l^^l ^*H1 #uL-f- 80-90 ^£2} o.^a^^ ^ej. 

l^^MJ- 22] 

^i7%hi 5a°H. 

-SM ^5flAl&| nIlol^E^ 8/m) ifl^l 2 5#m ^5E.S s}^ ^ 

I^t 1 * 23] 
^17^1 

#71 ^3flAlE] ^H^e^ o,M.(0ven) £2:7HH 10^ ^<?> 90~110°C°1H ^ >0 1 
I^t 1 * 24] 

^23%hi sa*H^i, 

150- 180 ^Sfif 35Kg/cm 2 ^5L2] 7^H ^^1 7]^- ^ ^io s 
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l%**9r 25] 

^17^1 5&°H, 

<#7) 7AQ% -g-^r ^^2)5.71^01] ^ ^^9] ^oj-o] 

^ ^-f, -§-«M; Z}-Z^ ^(Cell)S M-¥^^ 3" #3" Sl^S. £fl-g-*Rr 
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• [£ la] 
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[£ le] 
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[51 3c] 




15. 4a] 

636 



61 



63a 
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[3E. 4b] 

65b 




[£ 5] 
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[5L 6] 
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IS. 7cl 




102a 
102b 



105a 

103a 
101 
103b 
Ao5b 




VSl 7d] 



105a 





103a 
^101 
103b 
105b 
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[5L 7f] 






109 



[51 7g] 





f05a 
f03a 

f036 
W5b 



112b 
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[-£ 8] 

114a 114b 




112b 
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